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Abstract 
The relationship of using the natural resources and sustainable development as a starting point, this paper explored 
the impact of low-carbon economy on resource utilization, discussed the best conditions about natural resource 
utilization in order to sustainable development under the low-carbon background; finally proposed some thought of 
using resources, the comprehensive using limited resources, to expand the scope of available low-carbon resources, 
deepen resource utilization tax reform. 
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1. Introduction  
In the natural environment, the various elements of nature that with relationship human social 
development, and can be used to generate using value and impact on labor productivity, often referred to 
natural resources. It is material basis of human survival and a source of social material wealth. It is an 
important basis for sustainable development.  It is widely recognized that many developing cou ntries rely 
heavily on its natural resources, access to internal production and export of foreign exchange  [1]. Every 
element of natural resources would be evaluated independently for its optimal utilization. It was, however, 
realized subsequently that different components of natural resources do not function independent of each 
other, instead they co-exist in nature and are interdependent. [2] This requires taking into account utilization 
natural resources, for the best utilizat ion. Sustainable development  is heavily dependent on how to 
effectively manage and use of natural and environmental resources, but also depends on a series of 
measures taken for the sustainable use of resources. [3]   
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2. The utilization of natural resources, simply from economic point of view 
Without considering the cost, the entire community natural resource use is simply to satisfy the 
maximization of social welfare function, form of social welfare function under the discontinuous 
case: TT uuuw DDD  1100  
The utility function itself is not dependent on time, so the relationship between consumption and utility are 
the same in each period. Here explain the weight as the discount factor, and assuming the existence of 
social discount rate. In order to deal with easily, change the discrete time series into a continuous time 
series, and assumes time interval is an infinite time series, the social welfare function can be obtained as 
the following form: dtecUW t
t
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 ³ )(0 , To maximize the social welfare function, there are two basic 
constraints. One is: the exploitation of all resources must be out of stock and used up at the end of the 
finished min ing. Assume that the initial resource stock 0S  (at t = 0,), time t resource consumption rate and 
extraction rate Rt, so that this constraint can be written as:
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 That means that the existing 
stock of resources˄ tS˅  equal to the initial stocks minus the time series from 0 to t, the amount of 
resource exploitation. 
Resource stock constraint conditions can be expressed as differential form: Rts  
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The second constraint is: change in capital stock is equal to the difference between output and 
consumption: tt CQtK  
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Under the two constraints, the proper selection of the value of Ct and 
tR , when t = 0,1, ..., ∞, to 
maximize social welfare function: dteCUw t
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 ³ )(0   So  introducing Hamilton function derivation, get 
the necessary conditions for maximization: [4] 
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Therefore, to meet the four conditions means to achieve the best use of natural resources. 
3. The Impact of the Low-carbon Economy on Natural Resource Use 
3.1 The Impact of Low-carbon Economy Model on Resource Utilization 
The contradiction between the needs of resources for social and economic development and limited 
resources has already been concerned. Because the developing countries have not the advantages such as 
funds, technology and management, they can not achieve low-carbon development by developing high-end 
services as developed countries do.[5] In this case, how to achieve the use of resources best? Low-carbon 
economy of the resource constraint should adjust resource requirements. Resource management should 
change from supply management to demand management. Only in this way, can we truly achieve 
sustainable development. 
3.2 The Optimal Use Conditions of Resource in the Context of Low-carbon 
In the context of low-carbon economy to reconsider the condition for optimal use of natural resources, 
also to pursue the maximization of social welfare function, but the constraints have changed. In addition to 
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meet the above two constraints: That is ts
x
 
tR ˈ  and tttt CRKQK  
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 In addition to that, we 
should also take into account the characteristics of low-carbon economy, the issues of economical use of 
resources, of resource use costs, and some economic benefits turn into the environmental benefits. 
Economical use of resources is bound to increase economic efficiency, and the resulting costs and 
environmental benefits will reduce economic efficiency. Under the guidance of the concept of sustainable 
development, development blindly is not the underlying purpose, It is more important t hat to pursuit 
sustainable development. So considering integrated these factors, form them to a constraint reducing social 
welfare maximization, that means the overall cost increased, that is there is a cost factor that made 
economy benefits reduction in the second constraint in the society production function. 
The same choice the value of Ct and Rt, t = 0,1, ..., ∞, make the  objective function to maximize, but the 
constraints become the following: S
x
tR 
   and    ),(),( tttttt SRGCRKQK  
x
 
Under these two constraints and then by introducing the Hamiltonian function derivation, get the necessary 
conditions for maximization as follow: 
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In which RttGZ  is the marginal cost of natural resources; StG  is the resource costs changed by resources 
inventory. Therefore, the resource use patterns to meet the four conditions can achieve the best use of 
natural resources under background of low carbon economy from the theoretical. 
4. The Idea of Using Natural Resources in the Context of Low-carbon 
4.1 Advocate and Promote Comprehensive Utilization of Resources 
Comprehensive utilization of resources can not only save resources, also can protect the enviro nment, 
and also is the most traditional, real and fundamental part for developing circular economy, low carbon 
economy and green economy. In the context of low-carbon, low-carbon economy put forward new 
demands to resource use and management. Enhancing the people's responsibility sense of conserving 
resources and protecting the environment; promoting conscious action of resources conservation, rational 
resources utilization and environment protection; encouraging developing mineral deeply processing 
technology, new energy and new materials technology, saving energy, materials, water technologies, 
improving resource use efficiency. Guide enterprises to conscientiously fulfill their social responsibility 
and guide the citizens to voluntarily develop good habit  such as reduce to use one-time items that waste 
resources. 
4.2 Expanding the Scope of Available Resources, Especially Develop Low Carbon Energy  
Natural resources are given by nature, but its availability depends on the awareness level of people and 
proved reserves. Actively expanding the scope of resources given by nature is one solution to the problem. 
Think of efficient allocation of resources across time from an economic point of view, the change from the 
conventional non-renewable resources to low-carbon alternative, especially to low-carbon renewable 
resources, it is also of great significance. Shown in  Figure 1, the recoverable amount of traditional non -
renewable resources will gradually reduce over time, but its total use cost is gradually increasing . 
Transition to the situation of alternative resources, shown in Figure 2, to a certain period, there may be a 
situation that alternative resources and traditional non-renewable resources will be used at the same time. 
With the gradual depletion of traditional non-renewable resources, the exp loitation of alternative resources 
becomes more stable trend gradually. In this process, the total cost of resource use has also shown a trend 
Pan Huali and Ren Jianlan / Energy Procedia 5 (2011) 348–352 351
of slowing the rate of increase[6]. 
 
 
 
 
 
 
 
 
 
 
Figure 1˖ effective allocation and cost of conventional non-renewable resources 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2˖ effective allocation and cost transition to alternative resources 
4.3 Deepen the Resource Tax Reform 
Resource tax is a kind of institutional arrangement which to balance and constra ints the use of 
resources and environmental issues associated with it by reconfiguring. The following analyses the effect 
of the tax from the point of economy. Figure 3 shows that the tax causes the industry supply curve to 
move from S to S', the Government received tax of the area P1P2CA, in which consumers take P1P0BA 
area of tax, producers bear the P0P2CB area of taxation, the result of a common tax of consumer and 
producer, so that make the output level of pollution reduction reduce from Q0 to Q1[7]. Taxes can also 
increase environmental benefits, increase the quantity of the area of triangle AEC. From these two ways, 
taxes not only can reduce pollution, also can improve efficiency, thus it is respected by economists.  
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Figure 3˖Effect analyses of tax instruments 
In the reality social production, the resource tax p lays an important role in economic stability and 
sustainable development. In addition, the resource tax can also maintain social justice and stability by 
redistribution.  
5 Conclusion 
This paper analyses the best use of resources in conditions of carbon constraints or not, and gets the 
conclusion that the best conditions of using resources have changed under low-carbon emission constraint. 
Under the low-carbon constraints, The shadow price of natural resources has a RttGZ ,and adds SttGZ  
to 
tP
x
,which indicating that the cost of using resources increased, this cost will reduce economic benefits 
and increase environmental benefits, thus affecting the social welfare maximizat ion. 
Based on the results of such effects, how to adjust the effective use of natural resources? Through 
the effective use of resources across time allocation analysis, we know that the increasing rate of the total 
cost of using resource shows decreasing trend over continual time. Through resources tax analysis, we get 
the double dividend of environmental tax effect. Therefore, these two ideas are worthy of praise. Perhaps 
there are more feasible methods or ideas to improve the maximum benefits under the constraint of low-
carbon, such as improving resources using technology, using resources more orderly or forming legal 
system. These aspects have not been addressed in this paper. I hope which will be able to study in-depth. 
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